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ABSTRACT ; PROBLEM TO BE SOLVED: To reduce the amount of overhead associated with the 
internal positioning process of a writing/reading head by providing a spare region 
corresponding to a continuous region, which is made up with a recorded region and a 
continuous un-used user region located in front of the recorded region, immediately after 
the recorded region every time a contiuous recording is completed. 

SOLUTION: Information to be recorded in recording and reproducing units of physical 
addresses (NU-1) and NU is recorded in recording and reproducing units of physical 
addresses (NUT+1) and (NUT+2) and a jump to a spare region, that is continuously 
secured from the back tip of an original recording region, is combined. Thus, no effect is 
resulted to the logical addresses of recording and reproducing units after the address 
(NU+1). In other words, even though effective information exists in a user region after the 
physical address (NU+1), the defect recording and reproducing units generated later are 
replaced. Moreover, even though plural defect recording and reproducing units exist in a 
continuous recording region, only single spare region access is required. 
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i ] *r-?wMizmm-tz>mmti%fe<D& $ 
mLtowmr k i^* 0 s-c ^ws\^f h -r r t «t o 

fufEEii^&fB®#£i£&cDftfr 9 tc^T^J&te: 

ftMMT^ot^ »IMBft*l*T-t-*»fc, fB» 
L/c^*©EI£ , HWEiE* Lfcfl* t MfBfBS L/di 

«©«r*-ciKrisia» l /ciw^^-f 5 3-- UHi 
ifiiatass^ umft < « 9 s^/c^ar 

■5 9* W * 9 ^IBft«#: £r ffl ^ Tf r - * £ IBftB^-f 6 tt 

woiir k i^a ost t-r ^ t «t o 
5 taf- 9 wmm.wm®. t , ib« s^*ta®w 

x^rfiftt, ^tefa»s^wt^^Tfa»#^ 

a, ^te^ffliaft^ ^rws^s, tk^is 
*^taft*^Ti-s«t, waftLfcii«©ii:«t, we 

IB® L /cIS* i: huSBSB® Lfc^roW^-eHfilEIB® L/c 

[ft*J!3] fflfB^M1?I«l-*l')SLT^it5^-<T^l 
*fc^4*L5IS®ff^*te*Sr, i!ufBiiM*«»ftII^ 

fu* ^-©ffiffl t#ft-T 5 ^-<TfB®S^W5A« 
£r_kKiL, itfJfB^MWc^mS^-- if1iMW¥£¥ 

ifjtajgM**»3 1 ciid^ifrfB*MiB*com^ 
mm tmf- 9 mm £ nfc«*©*#r* -c©ish (c 



LT#P>tl5fg 1 ©fB®S£W«t Xtfflffffi»K«« 
l^*tl5^tefBftS*Wi*t LT#e>tlS*2©e 
®#£Wi«£;igx.5 ± 5 tSS-T 5 c; t £r#Htfc-f 5fi 
im 1 fB«©^P(Sft#^a^f£X«lt*J5 2 IB«©1t* 

tafts^sgicfflv ^ 3tafts#: 0 

fete K9) e> ft/clESS^&f- £ o § tvTfc •? , 
ttCG*ff£Wti$:*|- LTfitEft < #J 9 SI b}xf:W7 
K^^tL SSfc©1B«S^*te^b*fiESix53— 

■fmm twmmm® Kim l/c^ts* t zm-t 
zt 2 jx9 %m v ^x?-* ^ib®h^i- 5 ft 

ttft L, WIPFAjJ*** LfclS®ff^^Sr^S6fH»W 
^fit LT^@LK^©fB®ff^^©^aT 

Sd!9^-c%^c-f feu 5fiKls»®«^ftig*-eiB» 

L/cK!-, ^MfB®««-X?IS^ L/clB»^mtB«S 

^m^tmnmt i-x^-r^^t^wmt-r^x 

ttic k§) & ^/cta»s^w4t i o * ii-c* 9 , 

t ^RBft^affl l/c^^ts* t ^^r-r 
$&iEfiW£ge-e*>o-c\ ^^-^cota^Hae^^ 

l-S^T^-^fBSiae^^i:, E«S^*t"*tB® 

Vffe^mt. *B&ia»w£iiMfc£ttfflLS®LTiBii-r 

Wfc©ffiME*Sr*S LfB'»-r 5 v?-^ ^^«=a¥S t , 
I'X^tjMT KW*^©£&£fT5TKW^&^S 

a^gu r Ki^^^*^t?rfflv^TfB«fi5U#p^T5fa 
l, ta»^s^|s^u/cfa«s*W4^tefB«s^ 

ffii LT£&L&|$©1EfeS£*ft©»3T K^»J>? 
^T^^/Jtr-f 6,l, »iKfla»BrtB/j:*5HSr«Sg*Tfffi 
®»TL/cil(r, »HEBB«k««t?5SiLfcflB»^aiB» 

s^icD»(D, ^^r«*{cs-r5M^L/c^-<rE 
[it*ii6] mzfcmmfct lt, ^sc^-r^s 

4|5*©^Pfe«#«tS^}fe„ 

[ft*^I 7 ] tfjfBfBftttfrt LT, temikMftlr ■< X 
9 IHftffif* ffl V > 5 r t ?r#m t -T5 1 X (iff* 
9[4|B*©^RIf^#«ia*fc 
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9 mm.mw- *m v * s r t *#* t -r ass*« 2 x»nwt 

[3&BJ©i¥»l&tftW] 
[0001] 

- * t x y rc#t 5 * y y ^*auc <t 5 x.mttmtm% 
[0002] 

#x.?>ft3„ -«(^ 1f*ia»W^SIlfi, ^-x.feftfc 

nar Kw^^w«ia®s^ffl:f*Ji»fB®s^Wi%- 
tafes^^ff 5. ft#fa®s^sg(-«, ii^ttfafes 

it 5 J; 5^-5* 5 feco^fcSo ^ftt^a&fr? 

ty is Mm ommnsi ma &*tjs $ * 5 &s # 5 o 

[0 0 0 3] $cB&ft##55;fc:H:, *BIJLT*!J 

[0004] * 3 y-ftttt.. x'mmmm^.mtL^^ y 
5*s:t&5 0 ^^-^/wa^MBftS^te 

[0005] ^tetaftS^Wit^te 

§B®#£WHt#*IE®S£W»feaT H>^i5|a 
T*3£ilc£ft5„ 

[0006] -m^ mmmw^&m.^M:^xn^(D 



^t&ttufcfaftS^Wi^^v^t^^^-rs r t 
[0007] bfc^ox, mx.mimmit<D^m^m 

IWK*J!.**tfc>cttlB»?f^l|Mftk:#L-C©*^ y y 
y*S;£»fflU «#fc38jL£ftfc«3§»^fe!E«S£ 

[0 0 0 8] ^Tffi*©F^ *^^]cOJgMLfcV^<o^ 
©-fey-;m*y y^BciSa- WWfc*^**!, 
a 9 © * ^Tir ^ ^ (D co^o^^H^B**^^-- 

[0009] si 2 3 it, ~%&mwmumm t mw.\m 
it, a— o o o i (nmrnmrn 

[0010] El 2 4 B:, ffi^ro^V ^ ^ttfB®S#:ic*5 
[0 0 1 1] E2 4ti, xV^^ftfa®S#:i-*5tf 5— 

[0 0 1 2] H2 4 (a) tCitttf, f— X^7r-fB# 
W7 Fw^Xco^PfefaSS^Wi(-*fbT{4x 
9 t^foWlT KM (X+l) jy. 

ftcotass^fs^fij y at t^sastar f uxtti-f 
cofa^s^m&fcia® $ n s fcx-^ t*x-< 

r««©£Htr&5*-<r|i^W£¥ft2 o 0[^fa»$ 
ftS^tlC/iSo 024 (b) tc^-fi 5 i-^ 

ffc&s&jisfts fear F^Yffl8*c»7 ! - 

cotB^S^Wi K SB® S ft 5 frf -CS) o fcf- * H\ « 

cov^-fft^^3l«1-ftttiV^©-C\ ^TiRi*cD#i|xJJ 
^-<TfB»#^W2 0 1 (cfBS^ftSo 
[0 0 13] fi£5fc©^lteft#*&a#&£:j3^"r, 
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-110 6 1 9^«KW*3ftfc*tMB»£*#M* 

* fix v * 5 „ r (omm k i. & ft s ^cn6ft#«a*ffittfli 

[0 0 14] 0 2 5 ft, ft^CD^tBltSBiC&tfS^ 
[0 0 15] 0 2 5{Cj;^i4\ *fjX?$m&U3 0 0 
0 2 ©a.— ¥7*uy? 3 0 AX^y-fm$L\, 

^mmmm^& 303 wkWr^m^^ y 

ySyy-U-y? 3 0 6 fcx-^ £#£&t?^&ft#*Q!« 

S:fT5„ 7F&ft#^a^JS: 3 0 3 f±, 

fU^By^ 3 0 5 fc^-* 

t'f >y*n yp 3 0 6 CO 1 o^jtrf^T^r/n y£ 

tf^ii^l/^f-^ & 1 :/p y fWo\^f h Ltf 
f«^L5 j/ * (Dlk^yxi y Z XL 

y7°!tim£ft b h<oxhz> 0 

[0 0 16] 

[3&Was#ftL«J: 5 ti-5SH] «*co^pfif^#^a^ 
Brett, *SJ&1Bife£&ffl Lfc#g\ IE^TSt*-*©* 

tiA*co^te^#*aai4^)^co*, rtm^mvtcy-^ 
[0017] *fc, «co^y 5 '7"*^ici5^p^^# 

[0 0 18] #IS¥6 - 110 6 1 9 B8 

^£ftfc*^esii©*^#&s^i&-ct>, ^Pfe^ 

bLXmZ&TLZtm^ ^y-mZL-fvyvMktD-f 
nyy \Z^ffiy*u y f \Z*&ftWLX^1ty*—? 

co^sf^e^atdov ^ ft*con^Em^(i i 5 ^a 



[0 0 19] *f§?Jl©B&tltt, 

*:££WJf Lfc£lfe^ft#;££fcjLbftfc#£&*/ 
KcortgBte^fiB#(t^at# 9 

•So 

[0020] 

[ltM^*^r5fc*co^g] *3SWc7>^ffeft#*!i3a* 
Sstt, ^ IBJSfcfOTI-S «K^3f Scoft £ ft (C Ei5D 

fl4W:»LTl«4<IJt)lb}xfeM7 Hw*fc 

? mmmi^m ^t-? &ie®-$- 5 ft #ts»s^« 

^stass^wcoft^ 9 ic^T^mcm-r 5 ^-<t 
m^. ifrtataft Lfc-ffi* t mftata® Lfcffl^cofr^Tiff 

[0021] *5Si!cD'ff#fa&s^sei*, t'-^ib® 

fi^ioTJfM$*iT*3 9 , fuSBwagS^W^LT 
fi*^<W9M£ 3 nfcfeaTKw^^L, »WfB^ 
ff ^ Wtii* 6>#^ $ ft 5a-ff« fc ^ffift#^affl ic 
m% L fc ^ ^T«* t S f -f ^ ^ WBMMtff: Srffi 

^s^is^Lfcfa®#*w^tefa^s^Wit lt 
tocf^t^iiaot, ffjfawa^MaftH^W4 

-vmmzfi%i-mmmtm&.mmxh<ix y 

tkitiLmmLxmn-tztKmtgm^&t, ^rm»w 
^icoiae^^Lfae-rs^^Tta^st, 
m»u%.m± t ^^TfiB»s^ mi. t ©eeit * v ^ 

ic, fa&Lfcffi^cDEfJH-, ifjfaia»LfciB«tifrfBfB 

» Lfcffi*coffj^-effjfBfB» Lfc|B*(^M-r 
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a— if mm* £> ft 5»HHW* KttlS-ta *^7fc«4rR 

[0022] ^mmxmmmmjjmximmm?!- 

fts^w»^±pstu, iufaa^sttts^*^^- 
m±.mmm ttt^nsi i ©ts«H^im, & 

[0023] **ej©^feft#&a;Mm, 
n^mc x o save* 1> , wffiiB»w^^i^ 

ttLT*iMKtl0*!&*bfc*JITKu*&WL, *« 
£Lfc1EfeW£*ft£&lteiiftW£*{fci 

[0 0 2 4] 4/t^SJ»tf*fB®S^gtt, 

£]|Mfclc ioTjftjfcSftTis 9 , tfrfBfa»s^Wi!-*f 

LTm«ft<#J9«P>ftfc<&ST Kl/^lrtU *«» 

eft#£¥4fca> h mm * ft 5 3— jflw* t ^H&ftg&a 

wax - * ©fBftlBg £r{£ft-f 5 ^Wf r - * IBSiagft 

^&&ffiLf^LT|E18^5:fcR&t3#&i:, -^y 
J; 5 ^^Tia®Si^«ffiffiffie«r*S LIB 
tf-f-Sv^^ffa^Sfc, x!) 7 7'f-7'/vi^y 

tmm^mmnk, s^^a^a, rv^^mm^m 
k zm^xmmwmn 5ss«ww#a*#^., ib@m 

^Wwitar k^ij 19 sr^t^tf e> l, iiMta 

»TTtBft|SH£&SS*-efH»teT LfcBfc, igMfBiiffi 



[0 0 2 5] *HIM©^fi&ft#^3l*j£tt> x-f 

[0026] *^?fi©^teft#^a*?£(*, fjxtik 

tmmWk LT, ffi£{fcM3t^**fB^#&fflV'>5 
[0 0 2 7] #&W<afff«tB»S£SBB:, 
*<^Z.k : ktm.k1-?><, 

[0 0 2 8] § fetc^fc, **HJ«ff #IB»S^B 

«u ^^^ftflattKfri lt, ffi^flaw^-f^^e 
v > 5 n t k -r 5 . 

[0 0 2 9] 

[0030] gii^e>ig5trfflv>T, *mw<DtKmRW 

[0 0 3 1] El 1 it, *3S^©^S6ft#«!!a*S«)lR 1 

»ifcflssr^i-|gi-eS)5 0 3— if^ttfear 1 

PjNUTCONUTfifDBB&S^Wid^^'? , ^^T^l 
IBftirhV^ (NUT+l) frb (NUT + NS 
T) ©NSTfiOBSfiSiWi^^S, a.-- iffl*© 
IB«W^W4(-i41iaT Fl/^ 1 *>feNUT!WW9S"C 
ttbTV^o 3.-HfiH«(-S v r5WB®S^l|ift^ttV^T 

V^ftV\ 

[0 0 3 2] H 2 tt, *ISIK©^Pflf l i#W ! a*fecD|| 1 

<Dmm&nx(D^ ^~^m^.k^Tm^m2(D^m 

[0033] El 2 it, El 1 o^-e^-— i^*©5fe^*» 
^tefB£iff£W£^3&£ Lft^o fc*a-©^ffiSr*-t- 0 

[0 0 3 4] fcfdL, NU^NUTffcS, El 1 t?{43- 

(N U + 1 ) (DfBSSi^i*^ 6NS 
%^TmMk-fZ>v lXt><9^ ^Tm^sMfD-N S 

x.«\ SB«LfclBftW^*<fel»:NUt^3.— 
iff4fttNUT©ttiaot, NS=NSTXNU 

[0 0 3 5] M7 Kw^. l ^NUcDfBiifl^Wi: 
(4, #S!lftffif#A^|B®*nfc3.— tf^-c&U, f^a 
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TK^*ia>feNUaS9J0MiT&*L5o ilTK^ 
(NU+1) d^fe (NU + NS) 4*C©1BfitW^^ 

«fc*M"5^^<TflSK-C&5o feSTKw* (NU + N 
S+l) d>& (NUT + NS) *T*^lB«M?£Wif^ 

TK^ (NU+1) a>bNUTas»9STe>;h,So ftl 
ITF^ (NUT + NS+1) (NUT + NS 

T) <Z)fBftW£ltM£H:, ^4*»ft#*Sfffc*t-C^4 

3^iBSr*i-H-e*>5o 

[0 0 3 6] H3H:, l2^1tt)l7Kl/^ (NU 
+ NS + 1) ^|B»S*Wi^bfH#S^Wi (NUT 

-NU) «^©fflf*BS:3t«IE«Lfc»|!:, £K&lBftff 

(D^rmmn (nst-ns) m<Dmmu£.mtifrb 

[0 0 3 7] H4B\ *IS^^B&ft#fflj3a*feC0^1 

[0038] H4tt, m3<Dytmv^nA&^k%: 

[0 0 3 9] 05^ ##W^fcltett#^#ffi<a& 1 

[0040] @5}t m 4 (D^mx^n A^mm^tix 
^tzmmn±m^mmLx, mmn^m^um^ 

©fflr#CSr»jRIB»Lfc(Rfc, %3iT K w*D 1 <DfBft 
[0 0 4 1] rofct, y^^SrigfflbT, «fS 

mmt^ %mTY\sx (di + d eotaftB^tefcia 

ft Sax, «»G>flHRfc 1 Eftlf^jpteTo-f 6> LTfE® 

£*x5 c *ar K^Nu©efts^*ffi^iBft$tts 

(NU+1) cD|B®Si*ftiCfB»$ti^o *tftt>h, 

lo-fti, ymrw* (di + d (nu+d 

[0042] rrtiffl^fc^y ^^s^is^a 
TKi/^jy^it wmryvx (nu+ns + 

1) Kfto8EftW^*tto«|3lTKw^^JK»S:Xff$ 
[0 0 4 3] ^ftfcfe, ftlTK^ (NU + N S + 

i) «i*©^-if««te^ftfflf#jss#ftLTt, *y 



[0 0 4 4] H 6 311^81 7 SrffiV^T, 

[0 0 4 5] H6tt, *ISM^lB««^3.-lP««t 

^^tfcNt5iaft^a*fTofc«^-ifg*t^ 

[0 0 4 6] 0 6 (a) ii, ^--if««t^^TlB«© 

^^riwiot^stt^o 06 (a) © 

^ffill 0 0{C^NUTficO|BftH^^\ 
rmmi 0 1 KdNS Tfl©fBft«£¥te#HSttiaa 

[0 0 4 7] fBftW£fcRbTtt, ^y^^^fflV^ 

asfc*o fifflBWF^^-^T^-^/wcuige (a) <d^ 
t«*i o i \cmmir&ir^x<Dx^Tmmn±mtie> 
mmr Ku*£Sft-t-5 0 

[0 0 4 8] @7fi *»«tK:J;5^»ft»ftffl*ffi 
©« l o*»«^^W5faftMS^m^^^6^ 

[0049] ^f^yAim iwaDSriaftBH*&-rs 

!EftB£*ffiJ; 9 Hfi^Kfffti-S^^TlHftH^ffi© 
5*>, &t«*©IBftWfe*te©Kft<o|BftSi*tt«r 

hs^iu ^(Dmmr k^ls immt k^ps 

M7Ki/^S:»ftLrffl^5 0 IB® 

bfc^.— if iBft#£¥tfc© 5 ^> * t> fij*tf>fBii# 
^Wi^Ettj^fB®#^W^ffi^b, ^MTKi/ 
*LE1, MTF^PE1^B« 0 *fft-&5 
Eftlf**tt*#feb3SV^»&tett, *t>m*cO^^T 

t bTM^5 0 

[0 0 5 0] SJJHWfcttu ^-ifffitt l o o ©5fcH©fB 
s l t ft 9 , ^-if®® l o o (DfflftozdMW^iiLn 

[0 0 5 1 ] ^fy^A2t1t ftlTK^PS 

s lfrbmmr k^pe i mx<vmmi^£tiz>x~< 

TIBft#^*te»NS lSrjrw^ 5o SW^fBSWm 
ND1 = (K NSl=NSTT*J)5 e 
[0 0 5 2] ^y^A3^ 'WWtTxDBm&Mi&lr 

<5o 
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[0 0 5 3] *xs>:/A4-C\ £R&ffiftff£¥4fc«rfcW 
[0 0 5 4] ^^y^A5^{4, ^9-7^Mi» 

i = ns i -c&ftd -«3iMiB«(-m-f5^^riB 

[0 0 5 5] Xfy^AB MMBItS^W^* 

[0 0 5 6] -y^A 7 "C, fB«rt--'<£tiNR£"f 
^^y7*A8, ^TLTV^{i^^y^A9(^T-r 
[0 0 5 7] Xf^/A8tlt IEifeSSi&TL<-tV&V> 

[0 0 5 8] Xf?^A9m ft#D ©ustafts^ 
¥ftCM7 Kl/^LDE^ftiT Kl/^PDEtfft 

[0059] ^fy/A i o-cri, x^rf- zTVHrs 

g^P S 1 fr>f> P E 1 CDfUffl^-a^lxSN S lfi<D^ 

-<T?E@W£lMlOTf*3, itfi^bNSDflll^ ftlTK 
(PDE-ND1 + 1) d^«NSDflacDfa#ff^ 

*17F>X (PDE-ND1 + 1) ^b©NSD 

L, NDlSNSDSNSlffeMHSM. 
[0 0 6 0] '|f#D©fa^ll-TbfcfIfl, 16 (b) 
CD j; 5 fc, a— IffWW* iio fc 3-— ?ffl$l lit 
III, *-<Tft*^ l 2 0 t^^7«l 2 1 t fc#flJL 

*1 1 0i^*fj£1-S^-<T««T?&5o 
[0 0 6 1] 2fefc*5IWfcJ;5^:IS&ft#®!3l**{cd^> 

[0 0 6 2] g 8 ft, *|SPJiCj;5^^#^a^(D 

[0063] is la^id ^teft#^a^ffico® i co 

[0 0 6 4] *t)ffr*coa-— tflBfikS^^^ffeST F 
l/^^LO^ M7 KW*£P 0 t-fSo Sfc, TKW 



[0 0 6 5] ^ry/Bl^ MTK^PBTSrP 
0 t*5< 0 

[0 0 6 6] 7fy^B2T1t ftlTK^PBTi 

[0 0 6 7] ^fy^B3ttt, W7 F^PBT^ 
PBT = PO+ (LB-L0) +NSF 

B 5^#tTl-^o 

[0 0 6 8] 7fy^B4m PBT^^U^y 

m ^f^/B2i:M§ 0 

[0 0 6 9] ^fyyB5tU WTK^PBTi 

Hff"est^5©^^TiB®w**&^fear k^p 
sf^ ^-^T^-^/vsrfflv^sesdL^tm-rSo 

[0 0 7 0] ^T7^B6m ttSTK W*PB*rP 
BT^< 0 

[0 0 7 1 ] ^T7^B7m *P v?*r— T'/H^S 
ft£^cfHfe#£¥fe^5 ^> *17KI/^ (PSF + 

i) ji»fe«iar K^PB*-e©$5fflfc^*niNDF 

[0 0 7 2] ^r-s/r/B 8T(4, PB = PBT + NDF 
[0 0 7 3] ^ry/B9T1t, ftlTKl/^PBCOl 

^^y^yMt7f^/B7[:i5 0 

[0 0 7 4] «J:^^fcia7^^n-5 lj r-b-e^ 

[0 0 7 5] Kfc, *^fc±5ffi#lB«^££tlfc:o 

[0 0 7 6 ] B 9 14, i 5^#|a»ff^S»co 

IS 1 oSI*««r*t1lllfi^P y*Bh?*>5 0 
[0 0 7 7] H9fci*ttf, ff«ta«H^gB^ 

««(Z)«SHSrW3t-t-5«««SHWS^S4 0 1 t, km 

m»n^m±%&MLxmmi-zxmifm^£k4 o 2 
#S¥©4 0 1 % wmmmm^&4 02, ^^rti 

WSrfT51Bft«l«I^S4 0 5 ^£rlf x.3 Q 
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[0 0 7 8] ;f &^-*fi«fcffi*ft##g;4 ooit m 

hws#S4 o i (4, mmB&mtei'itwam&imt 

{immmr K wx , «7 K^t, e»«£gHte Lfc 

[0 0 7 9] 010ft, ^MS^IU 0 2 (DflSfigMt 
*Wpy?St-fc5 ( «lfg4 0 2ft > IS 
K*jL£ft;fc£ltetB®S£lWfc©*ba7 Kv^tflHfrt 
5* y y7*f-^;KSit¥g4 lot, 

fffi#S4 lit, ^B6fS»W^^^W§tbfcl!Sfc 

mmr Fi^£rigJn-t-§x y y^-^vi-Mff¥S4 i 

3 t^fcJ&S. 

[0 0 8 0] El 1 1 (4, -X^T Wa^S 4 0 3 ©«£&#!! 
[0 0 8 1] X-<7fl?t 4 0 3 ft, X-<7"fB®#:£ 

5X^7f-7>ffijffg4 2 o t, M^H^rti-ffffi 

jfttWUM 2 1 t, ^MWS»^^TL/t|g^**rtx^ 

5#IBB^-<TS:j1«¥S4 2 2 t, WEB^TStas 
*tfc« (dSEBx ^T*f£ft ©Sftff£¥(K £ , 

ff1-5x^TSHBB^4 2 3 fc^ibftS. 
[0 0 8 2] El 1 2 ft, 7K l^Xtftfi4 0 4 

[0 0 8 3] T K fXmm^&L 4 0 4ft, ££ bfc^S 

^rftff 4 3 2 1 , ti7 k ten i 

^ ttsaw-s *i 4 3 o t , mmmmmteti 
frt>m%. Lfc»i7 k w-* zw-outm^mtit. -?© w 



% : -ehz>mmTFi<'Xbq>fflTFuxb<Dm\ fear 

[0 0 8 4] aaftfftHW^gU 0 5 ft, ««ltffl#S#ia 

4 0 1, ^BfeWaEfi^® 4 0 2, X^T^a^lg 4 0 
3, 7F^'M¥^4 0 4 iS:ffiV^ #!l;Lft, S3 

[0 0 8 5] JSfefc, #&WfcJ;5&|!i&ft#&a#SsK:a» 

[0 0 8 6] **WJ(:J;5^»ft#«ia*«feKJ:5»2 
co^JS^H^fc'V^Tft, ^ 1 ©ldl0»*-eRW LfcNS 
Dlfe, $Jx.ft, «T©^*-C»3t^-5. 

[oo8 7] ^-f, »i7 ki/^ps i a^t/ar yv 

X P E 1 *7?c0t5H(C^-*tl5x-<TfB^S^i|ltt*N 

s i z±.mmt br»m^5„ ftt, W7 k^ps 

1 frhmmr k^pe i *r*©|£ia^*ti5iEJc|g 

H$ttfc^tefBSS^¥f4:»©ND 1 £j?2 ©teii#£ 
l|i-{4ict LT*ffi-r5„ *Sli7K^PSlH 
M7 Kv^PDE4-C©*Bfc-**ih/5^»WiWfe 
^^©^<^-— iffBftS^fiESi:, ft!7Ki/^P 

5 1 ttiar K^PE 1 £T-©f6H^£*i53-— if 

s i cfc««N sp^i (DBmw^mm ttt 

ffffi1-?>„ NSDtrft, NSPirNDlCD5^>, 

[0088] ^w^isnmissff^ssicii^sB 

2 ©^Jg^ffit^^Tft, m 1 ©HJfcJBfllfcSstt 3 WK 
f^-<7Wfg4 2 2#, JlPSjt^tti^S, 1 1® 

fB»#^wu«*m^, ^2©ia»H^*tfc«»w¥ 

[0 0 8 9] mi 3frhm 1 6ft, 

[0 0 9 0] ffi*ft©fc«, »Wtft, 3-— 

x^r^*^ i»7:\ a.— ifM*©5fe«a^i*^fa«f 

[0091] 013ft, ^mmtD^Kmi^m^mijmcom 
2<Drnmmmx<D > a-—^mmt^rmm<Dmmm^ 

[0 0 9 2] 3-ifgJttiiI7 K V7. 1 f>»17 K 
l^NUT©NUTfI»gE®#£W^ib& l 9, X-<T 
Hl^fttiaTKl'X (NUT+1) ^Pj (NUT + NS 
T) ©NSTffl©3BftWfe¥fit^6.*5. a— T*«© 
fB®W^W4l-ftf^aT Kf^ 1 4>&NUTW«9 ST 

feting a-— fffiWicm-rstafts^wii-fti^-r 

tit^^'Mftta&^txriofj-f, x-<Tffi«(c:JS-r 
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[0 0 9 3] 0 1 4 (±, *»M©^R6ft#«yi*ffi©IB 

[0094] I14(t 013 ©tfffi-Ca— ?MW0c©3fc 
fL «ftTEftW£lWfc (NUT-NU) ffl#©ff$RB 

[0 0 9 5] ftllT 1 d^NUCDlB^S^ffi 

^ra^ft«A^is®^tifc3--ifii*-efci9, ata 

(NU+l) 4>6,NUTtT?OiB»ff4W, HW* 

(NU+l) ^feNUT^S!lt)^-CP)tl/5o 

[0 0 9 6] i!7 (NUT + 1 ) fr<b (NUT 

+ nst) ©IBftW^^f*, ^4*ttftttJSf?teH 

[0 0 9 7] 115(1 ^fPJW^fM^t^a^lfe©!? 
2 ©»fc^&-?©, 3-— t^*t^^T««tCD|B3©^ 

[0098] El 1 5 (4, 014 CD^ffi-T?'ff SA^^gt 

-cvs. 

[0 0 9 9] Il6tt, *3§0>1©^P(M^#^a:M£©SI 

[0100] 116ft, 015 ©ftcHTiif #A!5S|E® S 

ieiSMfttii7 fmd2 ©te&s^ifMuc;^ 

©if, yy^SrSfflL-T, ftlTK^Dl© 
HV* (Dl + l) ©IBftS^Wil-WEft^ti, «P$, 

mmryu* (D2-1) ©i^s£^*-c©it*t> 

tk^ (d 2 + 1 ) £ti$t4, urna* 2 tafts^&T 

[oioi] fear fv* (nu - 1 ) rxmmt k ^ 
^ n u rofsssi Wi(cf2# $ ti 5 Htfefco fcflWI 
ft, ^^r««K*-f-5«bar kv^ (nut+d & 
(nut+2) cofa@s^fitta®$^5„ 

[0 10 2] -f&fc>*K 117 Kl/XDl^b (D 2- 

(Di + i) d»e> (D2-D <Dmmi-&mmfc 

U ffelTF^ (D2-1) /^b (NU-2) 
t5!B»S4W^2of}x, il7K^ (D2 + 
1) ^&NUcoE&S**fi^M)S-r5it^45„ a 



zmmrYu?. (nu-1) , Nuic^-rsiEfts* 

Wtt, ^^T|B®S^te©5tea«0i^aT (N 
UT+1) . (NUT+2) ^frlD^xfetlSo 

[0103] zc-?m^btitcttWtt\*, 

©t?*>5 0 r©*3£t::J:;ftfi, W7F^ (nu + 
i) «»©tafts^Wi©^ar Kv*fcf*#*&,RBc 

1-^fc>*>, ft!7Fl/X (NU+l) ^^©3- 

[0 10 4] £E>t-01 7M1 8£ffiVvC, ^Pfeft# 
[0105] 017 ( a ) t±, a— ftWfc x-<TfB« 
^^7f«ffl|fiiJlot'J)5it5„ 017 (a) 

© i 5 tiae^^7c«#:i-tt«©fa«^T5 t>©tt 

So a-UHWKl 0 0ti4NUTfi|oia»W^*ffi*s, 
^Tffi* 1 0 1 trftN s TflQC*l¥£]iMfcPn£tt 
i-gae£tvr^5„ 

[0106] v ; -t^7 p ^S;?rffl^5^Pfef-t#^a*m-e 
^fa®©gHBB®s^W4©*aTK^^ 

©5feffi©IE®Si*&©%iar F^ (^v/*7F 
[0107] 018 i5^Pfeftiftl*felc 

^^^^2©HWHi-*3t1-5fB»«! ! a©«tV^-r7 
— F7?&3„ 

[0108] xry/Cl 7:14, 3i^fE«^TtE&|6B£r 
Wt 5 o Birr 5 If « E Srfaft P^rf 3 faftH^¥ft 
i. 8 »T?Wa*tt#^f3^^TV^5*D]©fa«S^ 
Wi©Ma©fa»B£W4©iifi537 F+^LE2 £#3a 
TKtOMClKfcU PE2&H5. *»b©7c*, fea 
7K^PE2 ©IBgSi^iii^^T^Tf/a? < a- 
•rH*(r&St©i:-r5o 

[0109] ^fy/c2m ft«EcDfa«^fear 

F+^PES fl»e> 3 „ IB*&^t^fi6|B»W^^ 
IND 2£0 b-TZ, 
[0 110] ^y^C3^^ *»*rtfcWLfc!ft»5*» 

y7'c4wy s/y^t^i-^y j'T'f-y/Vi^ 

i|i{i*ND 2 ^-r y t< y F-r 5„ 
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[oiii] ^fs/^c5m xmmm^^m^ 

[0 112] ^Pif-^y^^te^^ttlL^V^^fi, 

* r v •? c 6 -c, tfmE ©*e»*#e»«£ n d 
k^pee Srtati-r So u 

[0 113] ^fy/CSttt, ND2^0<D#a-(4, 
ftm^Eii Lot XfyZfC 1 2(C#(3|B 

-^C9(;f|Tt5„ 

[0 114] 7ry/C9m ^^7fI*^ND2 
fcMIcD;^TfE«i#£Wi»feaT K^iPETi 

[oils] xfy^ciof, -^y^T-y/H; 

(PEE, PET, ND2) <DB.<?— 9 £&&U v 5 ^ 

y^TET K LT^#x., VwfJ—'f 

[0 1 16] ^9 <Z)faftS^!|if4ND 2f@53-«v : ^>'7 0 

[0 1 17] J^Lkro^yiMl 19, ff^EcDfEiiii, V*t 
"y-f7-~--?;\>>±.XctymT Fi/xpe P E E cousin 
S^-TSiax-^^^L^V^-g-^ft, EI10 (b) 

Esa»&PEE*TS!8NcflE®$*u mmrv^ 

7 P E T ND 2 ^(D^^TW&ft^M-fcKWfolfiti 

tmji, x^rmmmtt mmcmmmmts tut z. t 

left*. 

[0 118] ^7i«T'fe5il7Kl/XPET^?) 
gilM^ftND 2fi©t5HT:\ ND 3f@(D^|5MafeS 
£>^SfMiLfct§i§r(;:fl, *ffc)tc1Ilft«rff 5fc», * 
17F^PET2HND3 fi® x^TfHftS^fc 
Sr**Lfcfc©t1-5t, llx-^ (PET + ND2- 
1, PET2, ND 3) ^-J^y-7°y-— •? MC^Mrf % 
iiCftiiS, W7 Kl/^ (PET + ND2) £lp$<D 
ND SffliD^^EgSWt^f fl/^^ t y/f 
— zZ/KDjjfl^— ;? (PEE, PET, ND2) £ (PE 
E, PET, ND2+ND3) t§EU Sffc^v'-r^ 

:/tt#£*Tfcf 1 5 r. t % BTfE-e&s, 

[0 119] Jcfc, ^§mcl3^ift#&a^fet;:^ 

[0 12 0] Ell 911 *fP^t-i5^^#^g;W£ 



[0121] hi 9iciix«, *%m\z£zxmftm®i 
[0122] »%«ttroa— 9TE«w^wtco»ar k 

w*£L0, ftST RW*£P 0 £-f5„ Ifc, 7KW 
^«iW**OB«ff^ *t©KI7 K 3: L D 

[0123] Ell 9Kl*Uf, ^ry/Dif, £T, 
(fear Kv^PDSr, pd = po + (ld-lo) its: 
Si - -So 

[0 124] ^y^D2m ^-t^^X-^Vv^ 

stu v*irf%T k^^spd 19 /h$ < , a*o** 

[i] , S [i] , N [i] ) -Cfe5t-15„ 

[i] = (P0-1) t-lSttfet, X? 5 '7'D4l: 
ittr<, 

[0 12 5] ^r-7 7D4T11 7V y?7—-?*?v$£fe 
SftL, W7F^ (U [i] +1) ^f)PD©tIII 
t4ft5^»EIBWtN S 2 £#ffi-13 0 

[0126] xfj'/DSftt, s?* ~y?*r— •f/Ptelk 

SffL, v'-WT'tcT K^^PDKlt, ^of^T'fe 
5ije.7 f -*£#£'1-5„ WSLfcmx-^^ (u [i + 
l],S[i + l],N[i + l]) -efcSir-TSo * 
fftc-gr 5 fir"- ? tfSfrfiE i ^»a- m tt^ry7D8 ic 

7-d 6 imn-tZo 

[0 12 7] §b(^7'y7 p D6|Ct3^t, (PD + N 
S2) >U [i + 1] -C&SJ^a-H, xr?7D7^ 
fff£. *-5-C*V>#&r±, XT?7D8^ffl5„ 
[0 12 8] ^r?7D7T', W7Kl/XPDSrS 
[i + 1] + (PD + N S 2 — U [i+1] ) r-Mff 
U ^T5'7D2trfflS. 

[0 12 9] ^fy/D 8 Tit, i!7 FW'.XPDSrP 
D + N S 2 "CStf U W7Kl/^PD^l|SLjlTt 

[0 13 0] £l±i^jzR-<fc, Ell 8©7P-ft-[t? 

mKL/ciag^aw^^bmcEii ^<r>yu—^\— 

^a^ftcD^ 2 5. 
[0 13 1] Rfc, #3SWfc:J;31t#gE»W£*«©l& 

2 ©mt^jifcio^-ctftgii-f So 

[0132] 113 tt^fBt 1 5 ft *IB®ff^g«© 

IB 2 ©susjgffim^^stsffi^n y ? ia-e$>5 0 

[0 13 3] H2 OiC 1*1(1, it#ia»w^SBtt, # 
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4 4 2 t , i?T y?ftm\Z. i. 5 ^7fB««£ Wi<7>{* 
ffllHBSr^L|B«1-5v ; -r>'^tfa#ia4 4 3 i, * 

44i, *«t5H#s^4 4 i , ^te«=ataft^g4 

4 2. ^y7'fi¥l4 4 3 1 7Fl/^»ft4 4 
4tSrffl^-ClBSft!l«Srfi 1 5IB»$iJ«i^a4 4 5 i:, Sr 

[0 13 4] 4?a7-^tE®EBft«^l§:4 4 Oft, ^ 

mmm¥®4 4 1 ft, is«ff^H*&ufciE»w^*^j; 

#^-T5„ *lfl¥S4 4 2lt ffi^E^tbfc^BS 

ft* y 3/ ^—■JMZkt&fcmW^.&tiLOVoMT KW* 
^igftrf 5* y 3'^-^3Eff¥S4 5 2M>64 
3„ v/t^/fi¥S4 4 3lt v'-wtteT Ki/^, 

Jft5^i^f-7';^¥S4 6 0 i > 

U 3£-<#;l, Hffi"5 -^-T v^7 1 -7'VwMff^S4 6 
7Ki/^»#g4 4 4lt xyj/^x 
> 5 -Y^'7 p x-'7>€rfflv^T, «x.ft, Ell 2-C 

»¥S4 4 5 ft, ««t5ffl# £¥JS 4 4 1 , ^PfitatB 
i¥S4 4 2, v?t^fl¥g4 4 3, TK^fi 
fg4 4 4tSrfV^ $lx.ft, @18©ilWafc# 

[0 13 5] JJl±ft, Jfffl^- K^iTt7tS5E1-5r. £ 
fcTsm-e&SiiS, ft#fB«B£$»JWI£tt 5:/ Pi- 
s/If, t< * y * if(D/N- F-?iT±^#l61-5 i £ as0 

[0 13 6] £Lk, #&l|llfc£3:fclteft#&3;frj*<D0g 

mum^m ^*fj*t mmmm m. 

[0 13 7] *fc, ^IfifBtiSlfSffi^fllJ^v^ 

r t a*-e# 5 mft*«^®xV * *8t#*ffi 
* * * 4»s* ijffi -r 5 r t as -? § 5 0 

[0 13 8] 



ft, « » k *r-t- 5 ft mmm i&isv vr t> «i jgwfc&a; 

ft, * y yTttk'oy V&U*M**&*V£& 9 S* 
S-ftt*®^ LT, Xfi&ft^aSrfl 5 £ 5 

tu t as T5ifg t * 6 as & 5 . 

[glfficDffiiM:!^] 

[0 1 ] *3nwro^R6ft#«Mi^jsfe«)* 1 nmummx- 
0-e&?>„ 

[E12] *5iww^isfeft#toa*jfe<o^i<oiijfe^ii-c 

[El 3] *HW©^R6ft#*fl.3a^jfe<D01©IUt^Ji-C 

[E4] ^nww^pfeft^a^&o^KDiuft^jit? 

[0 5] ^Bii^^tefte^a^^^io^s^ffiT? 

5. 

[0 6] *3SM©ia«Rffi*(03— U»^«t^-<T««tCD 

mm <d&&$5 x xf^mw ft *. 5 xmftmtuMxmz. *^ 

[0 7] *|SBJ!t(rJ;5^^#^a^a5(OBl»^K 

0t-&5„ 

[0 8] *|SBJ!tJ;5^Pift#^a77ffi«Sl»^*^ 
il-iS*5fSiI7 P>^*f)«iI7 Ki/^oftMI© 

[09] *%w\cizfflmm£&mc>nic>mtem 
[010] ^Pifi?t4 0 2 o#^^^i-«itiyn 
[011] ^-irt a^S4 0 3 <nmim*7F$wm-7 

[012] T K V*m$&Wt4 0 4 cD«^r|^*-t-«lg 

[013] ^m<DiKmitm«m^m<Dm2<Dmmmm 

[014] *mm<Dxmftmxm3>m<om2<DmnMm 

[015] ^mm^kmxmmmjjm<Dm2(DmMj&n 
-eo, y i ««t^-<TiB*co^3cD^ffi^-r0-r ; 

&3„ 
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12 0, 
2 0 1 
4 4 0 
4 4 1 
4 4 2 



[ale] ^mwtmKmim&mzmoM 2 ©msj^m m^mm 

T?CD. ^--1f'R«i:^^<T«««D^4«D^ffi^-riS|-e 10 0, 110, 

3?5„ 10 1, 

[Hi7] *mwv>wM!&fcc>a-—fm®b x^rm® 200, 

<D®mo&m&£v*%miz£5xmttm®Mi3mzii> 400, 

d^^2©*M^t4o(t5ta®® ! aSrfi 1 ofc^®a.- 4 0 1, 

f s 'K«t^'<r'M«©HagSr^-rEITfe2>„ 4 0 2, 

in 8] *%w\c£zxmiWjmj?mzfrfr?>m2 403 
<nmMBMKmi%mm^m<Dmn*^-t7 404, 4 44 

-CfeSo 4 0 5, 4 4 5 

[119] *mm\££zxmimtt!M%mcfrfrz%i2 410, 450 

(DmwMMK&tf z^mr vvxfrtbyomr k^«s 411,451 

[020] **HJ^ J; 5 ff «fS»S^SS»m 2 ©HM 

»»5Ii-7'n-^@fJ)5 0 420 

[021] ^ifl?S4 4 2 ©S^^^-ttKH^n 4 2 1 

5/^0-C3?5„ 42 2 

[02 2] ^T^S^fM 4 3 <Z)#it^^^-r«fg^ 423 

py^m-efcSo 430 

[02 3] -jSte^'tf^iafeS^SEt-ffiV^^SxV 4 3 1 

^^^faft«#:©3-— ywafeiB^tx^riBJ*©^^ y 432 

^mm^-rmvh^o 433 

[024] ft*©^ xtmmmmcmfzwmw 443 

*-&?rm91-r50T?&5o 46 0 

[025] ftm<D^n&^mz.&ttz>T&Lttmtkm<D a & 1 



1 1 1 a-iffim 

1 2 1 *^T«# 

^-<Tfa®s^wi 
^x-^fa^EEffi»#i 



4 1 2 f»^rswje#« 

4 1 3, 4 5 2 * JJ yT^-^JBIf^li 

JB 1 s^m^s 
g 2 m&#&m 



[01 0] 



[011] 



4 13 



4 1 0 



4 12 



4 2 0 



4 2 2 
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imi] 



IM2] 



1 f mimm 



mmWfxuw&Tyvxi 



mm) 



1M»A 



^STh'MNUT+NST) 



[01 2] 



[02 1] 



7 s - # 



4 3 0 4 3 1 



4 3 2 



4 5 0 
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[H 



3] 



[04] 



nut-mjH) 



^srr W (NU+NB) 



ttfiB 



igjgTh* W (NU+NS) 

M (NU+NS+ 1) : IfeST f^W (NU+1) 



^H7h^(NUT+NST) 



[822] 



4 6 0 
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[05] 



[06] 



* TO 



NUT-JJU1S) 



tfoWTV W (Dl+l) :^iS7 K WtDl 



10 0' 



^arr^:»Trv^(Nu-i) 
$jarr (nu+1) -.mm y vm 



mmv w (nu+nb) 



^jarr^(NUT+Ns+i) 

«7K^(NUT+NST) 



1 0 1' 



110' 



120^ 

rim 

NSD{@) 



:M7VWLE1 



1 1 IK 



1 2 1 

nst-nsdM) - 



«7r^PSl 



(a) 



(b) 



[01 9] 



D 1 



PD-P0+ (LD-LO) 



U [i] - 
(P 0 — 1 



CU [ i ] „ S [i] ,N [i] ) 

4 



u[i]+ia»bPD*T?^ti5^ttift 

NS2lffl 



(U [i +1] ,S [i +1] 
, N [ I + 1 ] ) D 6 



(PD+NS 2) >U [ i + 1] 3*? 



Yes 



D 7 



PD^S [i + 1] +PD+NS2+U [i+1] 



DS 



PD- 
PD + N S 2 
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[07] 



[08] 



Al 



A2 



A3 



»D 1 



ummr? 



A7 



A 9 



Al 0 



B 1 



PBT-PO + aE-LO) + NSFH 



N O 



,B4 



PB^PBT 



B S 



FSF+1 ^bPB^Tt^n* \r^ B 7 



PB=PBT+NDF^? 



N o 



Yes 



^ITFi/^PBWT 



[09] 



[Ell 8] 



l 00^ 









m 


ft 








to 




it 







7^" 

4 0 3 



It 

7 

K 



ii^^^^mST FMPE2 








f NDS^O 



C 7 



,C 2 



C5 



C 3 



*ND2 







Ye s 


NDS 






No 








^Cl 0 






1 1 





C 1 2 
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[Hi 3] 



[Hi 4] 



NUT-NUlS) 



*mrrv^uT:»aTKv^iuT 

«flS7rVA(NUT+l) 



fflf*A 



lljir y rauT : a»ar K vmn 
tismyv*{wm) 



mmyv^wT^D 
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imi 5] 



[Hi 6] 



NUT-NUP) 



NUT— Nil |H) 



M7F^(NUT+l) 



&*7Kk*osut+hst) 



time 
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